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Superconductivity: Betwixt and Between 


Superconductivity acid magnetism are 
usually incompatible. Superconductivity 
—the Loss ol all resistance to electric cur¬ 
rents — and ferromagnetism — spontane¬ 
ous magnetization — appear In certain 
metals as an cited of cooling. Generally it 
a racial becomes supercorwjuctingjt does 
not become ferromagnetic. and vice versa. 
Now, however, a new variety of supercon¬ 
ductivity that seems compatible with 
magnetism has appeared. It Is a strangely 
paradoxical phenomenon, and aithough 
theorists expected It. or something like it. 
to appear, they did not expect it to be as 
strong as it is. 

The new variety is known as heavy elec¬ 
tron superconductivity, it appears in ma 
terials that are on the border tine between 
those that can become ordinary super¬ 
conductor* and Ihose that become fem>- 
magnets. "The*? don't know which way to 
go* says James L Smith of the Los. Alamos 
Nat tonal Laboratory in Los Alamos, Nil. 

According to flans R. Ott of du- 
EJdgenouisctie Technischc Hochsrfutle 
(Federal Polytechnic Institute) In Zurich, 
Switzerland, fru$ exotic form of supercon¬ 
ductivity tends to appear In rare earth ac¬ 
tinides, the most studied substances being 
a uranium-beryllium compound. UBe 


conduction electron*. Elec irons in a metal 
generally experience a certain drag Irom 
(heir surroundings am) so act as il they 
were heavier than Irec elec Irons. The elec- 
irons in question act 100 to 1000 times as 
heavy as free ones. El seems that they be¬ 
long to Ihe inner shd Is or | he alums rat her 
lhan Ihe Outer fringes. How such strongly 
localized electrons could provide a long* 
range correlated eilccl like superconduc¬ 
tivity is a paradox tlx investigators are 
stiJl working tin. 

This also seems to be superconductivity 
with a magnetic moment r The spin ol an 
electrically charged particle makes it a lit¬ 
tle magnet. II lh« electrons pair with spins 
opposite, the pair has no net magnetism. 


APS- 


The exotic pairs seem to have net mag 
net Ism. They could even have their spits? 
lined parallel. (This parallelism, altbuugt 
it produces a superconducting state, is 
analogous to what happens when a me la 
becomes ferromagnetic.) In ordinary su 
perconducfivity vibrations of the crysta 
lattice called phonons bring the pairs to 
get her. In the exotic variety some mag¬ 
netic interaction between the spins seems 
to do iLlf they are parallel, this would bt 
“P wave supcrconducttvily." The ordimirv 
variety Is s wave. Ott says. "We do noi 
claim [the work donesofarl is a proof of F 
wave superconductivity.' But Smith caffs if 
"a very compelling argument lor P wave 
superconductivity." — D.E Thomsen 


Rare earth magnets attract attention 


and a uranium-plat in uni compound, UPl 
Ott and Smith discussed recent work on 


them at Jast week's meeting In Detroit of 
the American Physical Society. 

These materials that are unsure which 
way to go produce a superconducting 
slate that seems a hit of a hybrid, in normal 
superconductivity the superconductor 
will not permit a magnetic field to pene¬ 
trate it until the field reaches a certal n crit¬ 
ical strength (different for each material), 
At the critical field strength, the super 
conductors resistance to the magnetic 
field (alts, The field penetrates, quenches 
the superconductivity, and the mclaJ re¬ 
turns to its normal state regardless ol the 
temperature. Superconducting magnets 
use little current and produce no waste 
heat, but their maximum field strength is 
limited by this condition. The exotic 
superconducting slate coexists quite well 
with quite high magnetic fields. If U can be 
found at temperatures of a lew JselvEn 
(rather than fractions of a kelvin), it could 
produce, in Qtt's words, ‘tremendous 
magnet*.* 

The exotic stale seems to be produced 
by "heavy" eJetirtm* ruther lhan the ordi- 
naiy conduction electrons. In ordinary 
superconductivity the conduction dec- 
trons, which tend not to be bound to spe¬ 
cific atoms, bind together in pairs with 
their spins directed oppositely. In this 
state they con move without resistance. 
The exotic supeiconducUvi ty seems to in- 
volve electron much heavier Than the 


The makers and users of magnets have 
found (heir moment, in Ihe form aJ a new 
rare earth magnetic compound. Several 
research groups in the United Stales and 
Japan are locked In a rice tocloim patents 
and lind processing methods that wilt 
generate Ihe best and strongest magnets. 
Many of the key scientists involved in this 
race met last week at the American Physi¬ 
cal Society (APS) meeting in Detroit to 
discuss the structure of the new com¬ 
pound and theories explaining Els unique 
magnelic properties Data from measure¬ 
ments ol a Single crystal ol the material 
were presented that set for the lirst time a 
theoretical Jim it on how good the compel- 
mg researchers couid hope to make Lhcir 
magnets. 

The search (or the new material began 
I n 1978 when the price of cnba 11—the most 
widely used Ingredient in permancnl 
magnets— soared because ol political in¬ 
stabilities in the south African countries 
where it is produced- Last year a few re¬ 
search groups independently come upon 
the rare earth compound as an alternative 
to cobalL-based magnets. With some of the 
technical aspects still to be ironed out, 
companies — ebulj lent about the poter tial 
for producing inexpensive, lightweight, 
small magnets— are now planning to mar¬ 
ket the magnets lor uses ranging from 
stereo speakers, computer disk drives and 
printers to telecommunications. General 
Motors, the largest consumer of perma¬ 
nent magnets In the world, plans to use its 
own brand ol the rare earth compound to 
replace, in 1986, the ferrite magnets or the 
batrery-d riven electromagnets currently 
used in starter motors. 

When cooking up magnets, scientists 
try lo invent recipes that maximize two 
properties: coerclvfry and energy product. 
Tlie coerclvity is a measurement ol how 
difficult It is to demagnetize a material 


with an external magneiic field, and is 
often highest in materials ihat exhibit 
some anisotropy, or preferred direction 
for magnetism, Jan Herbs! of General 
Motors Research Laboratories in Warren, 
Mich., recently showed, using neutron dif¬ 
fraction of a sample containing the rare 
earth clemen t neodymium, that the struc¬ 
ture ol individual crystals of the new ma¬ 
terial is tetragonal. Il^iscontributes to the 
coercivity because, as Hcrbsl round, the 
magnetic moments ol the neodym i um and 
iron atoms point along the longest axis of 
the tetragon, defining a preferred mag¬ 
netic direction. 

The coerdvity multiplied by the maxi¬ 
mum intrinsic magnetic Hold of the mate¬ 
rial gives the energy product—a properly 
that I* Used most olten as the yardstick for 
comparing materials in ihe magnet race. 
The higher ihe energy product, the smaller 
the magnet required lor a given applica¬ 
tion. 

Most ul the researchers at the meeting 
agree with Hertret's analysis lhal the com¬ 
pound with the highest energy product 
contains a rare earth (R), Iron (Fe) and 
boron (B) in the phase RjFe,^. While 
many rare earths can be used to form this 
phase, says HerbsL only neodymium and 
praseodymium have been shown to result 
in high energy products. 

According to Norman Koon of the Naval 
Research Laboratory in Utahington. DC. 
who recently measured the maximum 
rnanclizatlon of a single crystal of a rare 
earth compound, the highest possible en* 
ergy product is 64 million Gauss Oerslead 
{MGOc^-a unit of energy density). How¬ 
ever, says Kalalur Narasimhan ol Coll In¬ 
dustries, Crucible in Pittsburgh, thaps 
more like a dream, because processing in- 
■ roducesstructural defects and impurities 
Lhal reduce die energy product. 

Crucible has achieved the highest en- 
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Mediocosmic quantum effects 

m mum mechanics developed os a theory of behavior in the 
i., .j ocosm— molecules, Atoms and smaller Ehtn^s. Sometimes, 
however.quantum mechanical effects appear in the macrocosm, 
m things like electronic circuit elements. Josephson functions 
are an example. The stepwise (quantized) relation* between 
magnetic fields and electric current characteristics. such a* 
voltage and alternating current frequency, displayed by 
iosephsort junctions makes them useful Ln many technological 
applications. They are used particularly to sense and measure 
weak magnetic fields and to sense or generate electromagnetic 
radiation. They are also beginning to play a role in computer 
Circuitry, 

The Josephson died requires superconducting materials, 
metals in which all electrical resistance has been suppressed by 
chilling. Physicists had not expected that such quantized rela¬ 
tionships would appear in normal, resistive conductors. But 
’rbseph Imry o( Tel Aviv University told the meeting that recent 
experiments show that such qu ami zed relations between mag¬ 
netic field and electrical current can appear lor rings made of 
normal conductors, provided they are small enough. 

These eilecls depend on interference between different cleo 
iron waves.One o! the important and paradoxical features of the 
quantum mechanical world - is that everything is both a particle 
and a wave. The effects associated with Josephsort functions 
arise from interference between different electron waves, 
whether they reinforce or cancel each other when they come 
together. 

Interference effects are meaningful only in situations where 
Ihe waves can maintain their phases as they move through 
space. In a very good vacuu m or In a superconductor they can do 
t u: v in a normal conductor, Ihe electrons are continually 
need and scattered — this is what electrical resistance 
amounts to—and Ihe phases of their waves change evtiy time, 
rendering the situation hopeless as far as interference effects are 
concerned. 

Closer inspeclJon, however, reveals a difference between the 
two types of scattering that occur. Electrons may be scattered 
elastically from imperfections and Impurities in the crystal lat¬ 
tice or inefasticaliy from vibrations of the lattice If the bit of 
conducting material can be made small enough that the Inelastic 
scattering is weak—(hat is, that the electrons can travel through 
a large pari of it without being scattered that way—interference 
effects are possible. 

At a temperature of one ketvin the characteristic length for a 
metal can become several thousand atomic lengths, Imry says, 
so a system of 1.000 to 2.000 atomic lengths should show these 
effects at 'reasonable' temperatures. Semiconductors and 
seraiiineEats should require less stringent conditions. Mb 
crolabriulion techniques are advancing so well, he says, that in 
the not too distant future a wide variety of useful devices should 
be possible. They would not require the costly and bulky refrig¬ 
eration techniques (usually with liquid helium) that supercon¬ 
ductors need. 

Channeling gives protons the bends 

Channeling is a technique, Indigenous to nuclear and solid 
state physics, In which a stream of ions is projected down the 
open pathways lying between the planes ol atoms neatly ar¬ 
ranged In a crystal.) E an ion is aimed correctly into the crystal¬ 
line landscape, its path will be shaped by the electrostatic forces 
4 'be atoms residing in ihe solid. 

Jne application of this process in high energy physics is to use 
a bent crystal to dellecl particles In an accelerator beam (Sfi; 

] /5/&0, p, 5), Richard A, Carrigan and colleagues succiudcd in 
doing just that m January with (he M-Bottom beam at Ihe Fermi 
National Accelerator Laboratory in Batavia. ||| r The researchers 


repl aced a 20 fool. ID kiluCauss magnet in a secondary beam 1 i ntt 
with a l inch long. I millimeter thick silicon crystal that was 
mechanically bent with a sul of screws. 

Corrigan reports that the crystal deflected particles, mostly 
protons, a! energies of -IU0 billion electron volts — twice what 
had been possible with the magnet. This is Ihe highest energy 
ever reported for channeling, Other tesfs, notes Carrigan, indi¬ 
cated that Ihe crystal is very resistant to radiation damage troth 
the impinging particles. 

A disadvantage ol the Crystal is that because of its small size it 
can only accept about i percent of ihe panicles in, the beam, and 
of that, 90 percent is thought to'spin out' like acar going loofast 
around a curve. Nonetheless, while they can’t replace many 
existing magnets. Carrigan thinks that bent crystals will be 
useful lor a number ol specific applications in accelerators. 

One future experiment, he says. Ls to put ft «rl« of bent cry®' 
tals In tandem, leaving spaces between to harvest short lived 
sub-atomic particles that normally decay before they reach the 
end of conventional, longer magnets. Another idea, he adds, is to 
measured particle's magnetic moment by causing it to precess 
around the magnetic held, which from lire particle's perspective, 
is created when the crystal zips by, Carrigan also says that other 
workers have permanency bent a crystal by implanting ions In 
one side, but these Crystals have not yet bee n used in chan neling 
experiments. 

Much noise about electron traps 

Noise in electrical systems, like stereo static, is an annoyance 
to researchers making measurements of very smalt signals. But 
noise Is also a scientific curiosity, especially 'l/f noise,' so called 
because Us intensity increases os the frequency (J) drops (5N; 
3/22/SQ; p, 187). l/f noise weasels its way into virtually every type 
of material that conducts electricity, as well as some nonelectri¬ 
cal systems such as quasars, music and the weather. Scientists 
have been searching for the cause of l/f noise lor over hall 1 a 
Century. 

Theories about L/f noise in semiconductors have suggested 
that, the responsible parties are defects in a crystal that trap and 
expel electrons- While VI noise has been observed in semicon¬ 
ductor devices In the past, these were too large — and hence 
contained loo many traps —lor observers to see the dcstrele 
effects of electrons jumping in and out of one trap. 

Now Kristin S- Ralls and co-workers at Bell Laboratories in 
HolmdH. NJ„ have fabricated a device small enough to enable 
the viewing ol these individual events, The device isaMQSFET.a 
Metal ■Qxide-SertiiCiindluetpj Fteld-Effect Trap sis ton that has a 
charnel for conducting electricity I micron long by 0.1 micron 
wide, Ralls, who is now a. doctoral candidate at Cornell Univer¬ 
sity In Ithaca. N.V.. says that when measuring the electrical re¬ 
sistance ol this channel, the researchers obtained a 'random 
telegraph signal,’ 1 or an irregular series of rectangular pulses 
varying in width, but not height. This switching, the scientists 
believe. Is due to individual electron traps 'turning on and off.* 

In larger devices, says Ra I Is, presumably many of these switch¬ 
ing sequences overlap to build up a 1/1 spectrum.'We donl have 
the statistics to prove that this is responsible for all the low 
frequency or l/f noise in larger devices,' she says. But the exper¬ 
iment docs fit In with theories involving traps and certainly 
bears further study, she notes. 

In addition to its relevance to l/f noise, the experiment also 
provided a unique opportunity to study individual traps, The re¬ 
searchers were able to estimate how far each trap was located 
from the interface between (he oxide and the channel and what 
energies [he trapped electrons had- They also discovered that 
these energies were above that required tor conduct ion. Traps in 
this regime, say the researchers, Imvir never been studied before. 
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No. 

Square 

Cube 

t>qu*rc 

n»t 

-&$T 

fW 1 . 

Bcdpi«il 

Ctrtrunv 

frPTTiCt 

Area 

t 

1 

I 

I .9909 

1.0660 

1.646004690 

J.(446 

*7854 

3 

4 

4 

1.4144 

(.1599 

. yOMCKXHXi 

6. J833 

3- 14(6 

J 

g 

17 

(.7311 

I.44II 

,111311311 

0 -4248 
12,16*4 

J .0**6 

3 

[6 

64 

J.Oooo 

(5*71 

, 110009499 

13.S**4 

S 

35 

Hi 

3,3361 

(,7100 

. 190000000 

15.7060 

Iff.*!! 

^6 

3* 

116 

1 4495 

1.8(71 

(966*6667 

18.85* 

38 2 J4 

: 

4* 

343 

1 ■6458 

(.9(50 

142*57(43 

31 Wt 

3* 485 

« 

*4 

513 

3-8184 

J - 9900 

(35000000 

35- 03 

50.2*6 

9 

Ai 

719 

3-0009 

I.9801: 111 III! 1 1 

38.274 

63.gi¬ 



J.I6U 

J 3166 

; 1,1544 160099600 

x. 3249 090^19091 

31.416 

ts . 140 

tl 

in 

1.331 

14-558 

95 ojj 

S J 

142 

1,71* 

J 4641 

1. !So4 

1 > OS1133111 

37 049 

Itji * 

13 

i&O 

a, (97 

3,6956 

1 3JI3 

-97*923077 

40 8*( 

IJ3 73 

M 

106 

1.714 

-I 7417 

J-3191 

I .97142*371 

41 981 

153 94 

IS 

*JS 

5.375 

J 8739 

1.2661 

| 0*6666667 

47 114 

17* ‘1 

Ift 

15* 

4,996 

4 9069 

a 5108 

! .903590000 

59.201 

J9I 0* 

*7 


4.9U 

4 .ia,U 

4- S7l3i -058811430 

11-407 

5* 546 

22* pi 

ts 

374 

5.S3J 

4.1430 

3.6107 

-955555556 

354,47 

19 

361 

6,550 

4- 35*9 

1-66*4 

.033*31379 

59 *9* 

183-33 
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+M 

8.069 

4.4711 

1.7(44 

a .J J l>ftl WH>4'jCh 

*1 812 

314 (6 

31 

441 

0, Ib( 

45816 

1 7589 

-■1*76(9048 

*5 673 

34* 36 

33 

4M 

19.648 

4-6904 

1 ioja 

-645*54545 

69.1(5 

jSo.11 

*3 

5J9 

11.167 

4.1058 

1 <419 

4414731*1 

73 157 

415-48 


576 

13-814 

4-8996 

a 8*45 

.9416*6*67 

75-398 

454 JO 

a 

«S 

15.615 

5.0000 

1.93*0 
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:B 540 
81.681 

490 87 

*76 

17.576 

5 6990 

1 9615 
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S3* 93 
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84.821 
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2* 

jp 

704 
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0344*1759 

17.968 

91.19* 
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660 53 

J> 
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5-4772 
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33 
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34 
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1.764 

74.089 

6-480? 
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3-5°14 
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+4 
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*tI7]7373 

138.33 

l + 5ao.51 

Ji 

1.675 

91.115 

6.7081 

355*9 

972222223 

141-37 
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1.116 

97.336 

* 78ii 

3-5816 

3,6048 

02(739130 

1*4-8* 

l.AAl.90 

47 

1.200 
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6.8557 

.0313766*0 

147.65 

1,734 94 

44 
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((0.591 
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3-6341 

010033333 

039408(61 
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49 

2,4*1 
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Wt 
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Circurt- 
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Am 

51 

3,691 

(J2.*5I 

7-l*(4 

3-7*84 

.01060.7844 

■6*.23 

2,042.84 

5a 

a.7*4 

(46-608 

721(1 

3 732j 

.0(945*766 
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*.(23.73 

53 
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148.877 

7,2801 

3,7563 

.01&&QT9JS 

166.59 

2.4*6.(8 

54 

3,016 

131-4*4 

7 - 3485 
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169.65 

a.290,21 

55 
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166.375 

7.4(62 

3,5*10 

-*I312(3I3 

1TI70 

4-3T5 S3 

5* 

3,136 
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3 0256 

0(7057143 

175-93 

a.4*3 01 

57 

3,249 

3*5-103 

7-5408 

3 S48S 

-0(134306* 
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*►55* 76 

st 

J.3&4 

(05.H2 

7.6158 

3.8706 

*1774(379 

182.21 
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59 

3.4*1 

2Q5.379 

7.65(1 

3.8*3* 

.*(6*49153 
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a,73J-9J 

60 

J.609 

316.000 

7 746* 

3 6(46 

9(6696667 

188 io 

2*37 4J 

*1 

J.73( 

2 2*.pS t 

7 8(03 

mm 

*16393443 

191.64 

3,022 47 

6l 

3,841 

338,128 

7,872* 

3 0376 

.9(6129433 

19478 

3,019 or 

63 

J.9&9 

356,947 

7 6373 

3 0:91 

015473*16 

(97-9a 

3.(17 as 

*4 

4.69* 

262,(44 

8-Ooog 

4 0990 

.913625*9* 

2*1.66 

J-I29 99 

*5 
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374.625 

8,0623 

4.0J63 

-9153046(5 

a*4-29 

J.iii 31 

** 

4.35* 

367,49*: 

. 8-124* 

4 *4(2 

-°(>(5 1 S(J 

267-34 

3-321 19 

*7 

4.489 
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j 8(854 

4 *61S 

*14925373 
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3,5?5 *5 

*8 

4.634 

3(4.433 

8 2462 

4.a8t7 

014745882 

413.93 

3,03(68 

69 

4.7*1 

336,309 

8.30*6 

4-1*16 

914492754 

J16.77 

J.739.26 

7* 

4.0*9 

^4J,099 

5 366* 

4.U13 

014(957(4 

11991 

3-048 45 

71 

5.041 

357,911 

8 4261 

4 U68 

.0149045(7 

4J3-05 

3,059-19 

7a 

5,184 

373,248 

* 4853 

4 (6oj 

.013888810 

336.19 

4.*-l 30 

73 

S.329 

3*0,917 

8 5449 

4 I76J 

-Ot36g86j* 

229,34 

4-1*5 39 

74 

5 + 476 

405.234 

8.6923 
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*135(3514 

234.48 

4-3*0.34 

75 

5. *35 

421,875 

8 6604 

4 MTS 

*(3333333 

235.64 

4.417 8* 

7* 

5-776 

438.916 

8-717* 

J ajsA 

-*(3157895 

J38-76 

4.536 4* 
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456,533 

8.7759 

4 J54J 

.*1198:015 

441 9* 

4,656.63 

74 

6.984 

474-553 

S.fttil 

4 a727 

.91281*515 

445.94 

4,77* 36 

T9 

4.241 

493.910 

8 1368 j 

4 10*8 

.0(2658228 

248.19 

4.9*1.67 

64 

6.400 
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8-0443 

4 3**9 

.9(25*9009 

451 ■ 33 

5-020.55 

*1 

6.561 

53l--ut 

9 00*9 

4 32*7 

*I254]6T9 

4S447 

5,153,69 

fij 

6,734 

SSI,368 

0-0354 

4 3445 

-9(2105121 

?57 ,6( 

>.2*1.91 

ts 

6,859 

571,787 

0.11*4 

4,362( 

. 9 ( 2*48 (*J 

46* 75 

S.41o-6i 

84 

7. *36 

503.794 

0 1653 

4 370! 

.011904762 

J6j 89 

5, $41,77 

8j 

7.335 

*■4.135 

9-a 105 

4 - 39*3 

-*t17647*6 

467-*4 

3-674.SO 

36 

7.306 

636,056 

0 4*7* 

4 4149 

9(1627997 

270.(8 

5,000 do 

!: 

7.5*0 

638.501 

9,3374 

4 431* 

.9(1494253 
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1-944-68 

68 

7.74+ 
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0-3*08 
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*1 (363636 

276 49 
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764,969 
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4 462: 
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6,221-(4 
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91 
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4 4679 
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9a 
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I78.698 
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45144 

,0(0869565 
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4+33*7 

.9(0752688 
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94 
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Flf. 1, A of F'flnt^iri itnlFsilifte 

ma| W- R*t*UOn ii i£h | 4 .*d bv cumi 4 iimr|i» 


E 1 ECT 13 JC POWER 
FROM THE EARTH 

THE SEARCH FOR NATURAL SOURCES OF ENERGY GOES ON 

&T |_ GEORG £ LAWRENCE 


1* OST eoonumuli jspec I hat prtwnt 
standard i of living cm lie numt^mnl 
tmllf if inorfl electrical puwer >1 reticle ivjjl- 
able »*cy year Unfortunately, to obtain 
f»Mr« from traditional « meant polio- 
tier; getting rewie power from these source* 
mejns itwre l^llulmii CniiKquetil!^ il 


migrnj <i( Ih* earl hi core and llic eJd 
emit. Tlw cultural eaiih. ui telluric, cur- 
cuiilE (low in Earjja Whde apparent¬ 

ly weal. irlhinc Curtenti can aUaim im- 
inetwe ffl4^iitiiiln m tubimrciiff tek-nhuric 
tahr« win;11 tTrtjin giulrclrir {rdmacIlDul 
coincide. | Subni-Lfpim ciabtei between I he 
f™* « no lltai a great deal of US. and Europe froqmmlty pmdue*d (et- 

™ ort and CdULlal rtC being inverted in ab mirul vnJlagyJ up In 35W v*JLt J 

lempii 19 Hud "cleaner" WHICH uf tlectric- Ttin mMlIdn is, how an we h*m*li thii 

puwcrP Studies lie t-ipfrenlJy under way to 
determine liuw to (nefrarc the l-httcM flow 
in ore-beating Wfiei a„d liutf || ie t [«| T i c . 
il rfiefijF potential! tn EiiiJfm -nr ai.cu.niu- 
IjJtWt for Ijlcf use S[m u| provisions must 
be made for pourtiTe leilimc pdimy dun get 
(ci safe guard dclO-*C converter sytlnni’ 
Anutjifl iutre tlut li available for ini' 
mediate luo is (Tut uf elcctrusUiic energy. 
Electric Adilt, currcjjti, uni conductivity, 
te well Ji positive and negative cuju of 
greelly raying u*e, CwutiUitB tlco pmmpd 
tlnci ricjJ properties d iTkH JtiouinherB in 
coup e-1 y] w phenomena W«n I he I rut fair w«(hrr. In the dlitube between 30 and 

fcrum iitcrKXKI fan an, nm«H, ^ 


ily than we hive been meng Along there 
line*, wa find renewed! iiitcreit not only in 
gtvcEednc phenomena. but jFm m eiuiic 
mergy-ctliiverimri schemes with eictdlenl 
promise for the nut-fop-diiUnl future So 
Lr. everything fiu been very eipefiinemd. 
bul. at tail. « tiegiiimng hi* been nude. 

To geophyiicutr 4ml electrical engineers, 
our planet U 4 powerful generator of Jc 
power 1 n | lie tnlhon-kduw4tt (range. 
In dynamo atikm is due panuity to a*ijl 
rolatmn end the magnetic tatenctJm m 
conuepberic fields and partially la ihermo- 
uffr 1 


fit- I. The ilictiQililic motor itvan 
h*rt cm d*v*iup 1/10 h vupowti by 
uung an antenna ramad ay « balloon. 

70 liltnilelciT. jluvuVphenu ilnJo-i of dec- 
ineitv and liiuoipHenc phvurr ™igc 
KooivLiUy enough, lUnjurnoi Fun Id In 
wai Hirwtljg the veiy find peviple to miviiiun 
like enntmiHiii potefllial uf runt dAfncrty 

10 tudonry. An aadt cvplice uf lui dectm- 
iraric ronrna inutor, reefeatrd at lY*n| 
Virpmj Unnenily by Dr Ok-g Jrhmtnko 
end Divjd K Walker, t* ihown in Fig. 1 
Tin? prupuliift furce for thr molor dilk il 
■blamed from dud urge eJccinxJiri |dactnl 

11 tlialegtt iiuiriii around iht ibilri cir¬ 
cumference A Leyden Jar ilower light in 

fi i. 3. UiKt-anvuiian 


pliuluj vcfvci -il 1 he lngh'Vul(ii(p| Ilufage/ 
diadurgE cutn|HiHcul. 

Tile Ul«t cerium id I lie W VU dcciru- 
ItilK motor 11 ihuwTi ici Fig i Like 
titniU inavhniea, I lie luniEjted knife-edge 
I'letlnitltr j^iriifc 4 corona llul cliiiigci 
uf iiliuXet an parlldet tk*aimg by lire latter 
Hander their charge Eli ihc lieunf pari uf 
lie plutic rutor and charge it. Now. unco 
a vput mi the lotur lakes a charge, il will ba 
n?|ietled by umple dei Inailal iC farce frnm 
the charging elecliurlf- A tLiindtaueou* al- 
rrjdtfm toward the uthcr. oppullily' 
ci urged, doiruilt |Ai,i pi are. So. when 
like ponnm uf ilw uitiif nuihes tlic 

<i|'[niiilr elntfuclr, anuthcr nitima thitbarge 
| jL c t place, m eriiTLg I lie pufafity, and I he 
mlc i^HtjIi ilwIF 

The |dimeiib model ilniwn Can dev d^r 
fUU bflMc|KnicJ if encigired by d TO.OOU- 
vuJl dctllottalk generator. Opel ll tun by 
oaciiaal deiirmtlJtiv cleUTUcly iei|urr» thal 
the feeder anlcjou lie cairted aloft by kite 
of ftailLom In a heiglil uf 2W to JUl 11 
aloive grnirnd to uhljni on upcralmg pettii* 
tial uf ahmil lO.lMltl vnllt Ol course, all of 
tim Mounds pi mini Lug. but our uctrLy is In 
a hurry and imdi Lit^ xinounti uf power 


Mute Practical Ap projects. PrdcUlty, 
eoirndcroblu oltenlton and a great deal of 
niuoey are being used tu cspluit Iwl bpctogi 
uvd no e h cal geysen al lOurces ef power. 


tHIhirnut powar syslam. 
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6143K 2doall Bd., 

Altxaadrla. 7A 22}Q4 
H*y 23 , 13B4 


| l?9 L'tw^ltti Eif«rli>«it‘(>B>riB- 

l*e4l0uUah>UISA8& pawpaw k* 

(nMTMtd JWBekliD r eiAlK KthUEU, V . .. 
fundn*. VA HPK l«g 

President Donald teagan 

The mute 3ouse , v ?°3 75J.-4494 

1600 PA At*. JW ^ksVvrVW^. _ _ 

De*x Hr, Praeidenti ^ , 

Enclosed It ah actual experlcser-t for a fun toy) that proxes the lav 
for tnt eorjereatien of energy *, Science was always based on .aporlaeRt 
until this pne cft=e along. Also enclosed la a 4/13/1504 letter printed 
in The Alexandria Saintto which explains the theory And operation of 
the toy. Also enclosed (oxer) it USAA6 which explains hoe to wapilfy 
by mtu trillions the energy that la captured, atos-ed and raters ad in 
the paper clip to enable it to lift • much heavier ball* The aafiaet 
la permanent an *11 narmfaeturer A clais In their adTertlsenentB. 

The re as or: I hot her you with this toy ie because the above paper a 
ha** been translated loco ? foreign languaget* This le e xtremely 4aa- 
gerous as subs will no longer need turfelnea which ape aitrewelj nolay. 

Planes Will be able to operate *» lens as nuclear * ubs and ebuld stay 
up nuch longer ir food could be supplied to the crew, ir planes wore 
bo larger than • Vfc7 we could hawe dozens aloft anywr-.ere in the world 
at the Sane time, 1*3 aure you own think of aany other ^dan^eroue . 

■oenarlos,^ ttl , eaf et y of the Wl la Uj r i a W I can't 

the aeleoct ocamunity (especially in governient) or the past aedla to H ^ 

Infers the public, Knowledge le power but tryln? to keep this eecTat - - a > ‘ 

can be eitremely dangerous as it *111 only be * secret in this country 
CAUTIONiWhen a scientist sees the boll hanging from the clip they 
see no lo-tioc and say no work 1$ bed ns done sc no energy is required- 
It la VHSN tnt hall resting on the asgnet Attracts the clip that tn- 



•T&7 


3e sure tip of clip is clean. 
.Sincerely^ . ^ ^-*e 
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June 8, 190i* 


■Si". J. Bedlni 
13^10 Sayre Street 
Sylraar, CA 91 >2 


Ue*r Mr, Sedini, 

I've «SJT?+ V * IT "I 1 ? 11 r ° r th ® VldB0 ta P* fln Sven's motor. 

I »l !l! it many time, and found It very interesting. 

thilkV Iff? his C “ ss with the Patent office but I don't 

2 E ““ ~ 

r ' , ~«' i S"S. p S" , 

s ideas but to learn, my curiosity has got the better of me. 

a t*„A!! 0Pe th \ Sp0Oks flre not getting your morale down. T „ ndar - 

tbreat^ y i C ;"ve 9 b" St /^ Stratlng ' 13 lon ^ •« there are no bodily 
tareats. i have been having problems at work. The instituta h.. 

* s they should s^h^t ^ 

lUWthl/l^ T k We f : 1 UaS 0,19 0f the «- Kost recently, 
soon Is timo pl^ir patf °™ -perlments, but plan to as’ 

crcd,ie b !^ 9Ve > , th ‘“ t Strong ma S n8 tic fields are non-linear, which 
Sa"I»u °ull r 1 * 1 " «*» «» experimenters 

ml «: STStiSoT? ^ P — 

I ve ccentiqned on the phone to vnu that t , r , x 

By the v %, an "A" rle£^,/ , ld Bf * irieBrin e °r "scalar field". 

Just because the "IT rW®" 

And other special wound coil * \ = L, n * riei ? s may not, U.b. toroids 

as to how this might bo done* * r4Wl ”® snclo£ed some guesses 

to .hirTidlll in y t W UOI ' k “ d “ c,uld Uko to keep in touch 

on July ?, 1 set. ° mSe you and p ®ter Lefforts at the get-together 


Enc 1 s * »dr*wing 
HJF/gn 


Best re^rds, 
H*1 J« F« ratto 
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f (joiA^ be a, 4 ic ^iV^m»4 , 


























lvailabie, It increases (he sucrose levels in sugar cane. 
Growers apply h sequentially, so that cane: fields ripen in 
tirr *br harvest, ralhcr than all at once. 

/-on growth retardants are also in laboratory 
icvclopmcm ► Homeowners anxious to avoid cut [trip the 
awn be caper customers for a product lhai "shuts 
iff" grass growth at a desired height. 



Super Magnets: 


The Race Is On 


Japanese and American scientists are close 
fo developing rm«r t extra-powerful magnets for 
use in an astonish mg array of products. The 
result could be a real bonanza. 


A breakthrough in the development of more powerful 
nd much cheaper magnets than those now avail able seems 
car. in both the U.5. and Japan. Since magnets arc used 
? power everything from industrial robots and auto- 
sobilc engines to window air conditioners, such an ad¬ 
duce has enormous commercial potential. 

Powerful magnetic substances exist, American re- 
'^ rs developed a “ samariumncobalt" compound in 
i. ffl *s that made possible the " Walkman" revolution 
i home entertainment. It has also found selective use in 
:hcr products and as a scientific tool. Hut raw materials 
is! was simply becoming too high to allow widespread 
arketifig. 

The turning point came in 197*. when cobalt prices 
somed. largely because of political unrest and instability 
Zaire. The African nation is the major source of cobalt, 
id. because of its politics, ah unreliable one. Moreover, 
'ball is a si rategic materiat used in military aircraft con- 
-uelion. Clearly, samarium-cobalt did not offer a viable 
iswer to industry's need for more powerful magnets. 
This year, Iht msull oT five years research Is beginning 
appear in the patent offices and on a limited basis on 
e m arlset place The new process combines i ron —the old 
eliable" of the magnetic business—with boron and 
are earth metals. Tests have shown that the new 
ignetic compounds are more than twice as powerful as 
narium-cobalt mafcocLs and J5 limes stronger than 
ndard iron magnets, The major contenders in this race: 
neral Motors. Sumitomo Special Metals of Osaka, 
^an. and Colt Industries' Crucible Magnetics divtson. 
hind out of the gate in announcing development was 
»nn s Sum i to mu. It has filed a targe number of patents 
" 3fld elsewhere and is taking orders for their 
mind, which they call "Neomax." Delivery asset for 
fall. The firm claims it has produced magnets from 


Neoitiax substantially more powerful than the strongest 
samarium-coball magnet. The compound is a mixture of 
neodymium, a rare earth metal, and iron. 

Crucible Magnetics has produced u high energy com¬ 
pound billed "Crum ax "Spokes men claim it is even more 
powerful than Sumitomo's. “We have Crumax developed 
for various grade magnets, some well up into the high 
range/ says Kalntur Narasimhan, the Crucible scientist 
who developed the product. The firm expects to begin 
commercial production this fall. 

General Motors' entry is called "Magnequench." 
Details are sketchy because GM is keeping the technique 
under wraps. But, apparently, its scientists use ct method 
in which molten metals are spun on a wheel and rapidly 
cooled. The resulting compound is not as strong or 
powerful as the others. 

“Metal spinning, strikes me as the hard way to go." says 
Carnegie-MelIon's W.E. Wallace. ’Jf I were working for 
Ford I'd go the other route." He refers to a technique in 
which chunks of different metal are ground into a metal 
powder and then bonded, 

Bui GM has one advantage. It owns its process. Pro¬ 
prietary rights over the grinding technique are much less 
dear, In fact, a patent war could develop out of 
Sumitomo's wholesale filing or them, Crucible's 
Narttsimhan has already fifed a warning shot: "We're 
confident about our patent position," 

The next step for researchers, meanwhile, is making the 
new magnets more heat resistant. Many lose effectiveness 
above lOO^C, not an unusual temperature for a starter 
motor in automobiles, one of the most lucrative areas for 
magnets, and their likely First commercial application. 

Wallace says Japan is experimenting with adding some 
cobalt to ihe mix, and adds that Carnegie Mellon has itself 
developed a cobalt analog. He believes the heat problem 
will be solved within two years. 

As for applications, they run across a wide industrial 

spectrum: 

* Variable DC Melon for home appliances could open 
up a very significant market. Appliance cost would 
decrease sharply, while motors powering dishwashers or 
dryers would be twice as efficient as those in use today. 

* Computer peripherals devour millions of magnets 
annually to spark the hammerbanks on printers. Japan 
has dominated this market so far. 

■ "MasHeV* or magnetic levitation (rains had excited 
scientists on tnrec continents, but so tar they have been 
unable to take bugs out of prototypes and ready them for 
commercial production. High energy magnet* coming on 
the market could eventually make the difference. 

* Nuclear Magnetic Resonance (see our issue of Feb, 
■S4. page 3), which can image soft body tissues X-rays 
canX could really take off once high energy magnets are 
used. They arc cheaper, safer, more effective So far. high 
cost has limited the system's general deployment. 











